abdominal wall behind the stomach. It was evident that the diverticulum could not be removed without excising a large portion of the colon, and as the whole colon was in a condition bf megacolon I decided to do a coomplete colectomy. Accordingly the terminal ileum was divided, the upper end closed and united by lateral anastomosis to the lower part of the ileopelvic colon. The colon was then resected and the lower end closed by invagination. The patient recovered well from the immediate effects of the operation. The temperature rose to 100.40 F. on the 28th and 100'60 F. on the 29th. It fell to 990 F. on the 30th and to 980 F. on October 3. Thereafter it remained slightly below normal until the evening of October 6, when it fell to 970 F. and remained at that level until just before death on October 8, when it rose to 101.80 F. The bowels were moved after an aperient on September 30, and there was an average of five daily motions after that. The pulserate fluctuated between 112 and 140. The patient appeared to be progressing fairly satisfactorily until the evening of October 6, when the temperature fell to 970 F., and she vomited. She continued to vomit on the 7th and the abdomen was reopened on the 8th, when it was found that suppuration had occurred in the anastomosis, which had given way. The patient died that evening.
DESCRIPTION OF SPECIMEN.
The specimen removed consisted of the termination of the ileum and the large intestine from the aecum to the upper end of the rectum, together with the diverticulum to be described below. The colon removed was in a condition of moderate idiopathic dilatation, and -in the recent state it measured 8 ft. in length.
The diverticulum, which when fresh was 37 in. long, commenced at the upper end of the sigmoid loop of the colon,.running at an acute angle downwards and entering between the layers of the mesosigmoid.
Here it occupied the concavity of the sigmoid colon and became of very large size, being very much greater in diameter than the bowel. On reaching the lower end of the sigmoid loop, the diverticulum separated from the colon, to which -it was up to now intimately adherent, and narrowing abruptly it passed from between the layers of the mesosigmoid to lie behind the posterior parietal peritoneum. Here it turned upwards and expanded into a large blind sac, reaching a position on the posterior abdominal wall behind the stomach. In the recent state, the circumference of this portion of the diverticulum was 17 in. For purposes of description we can divide the diverticulum into three parts (1) The first part is about 6 in. long, with sacculations and teenia such as we see in normal large intestine. This portion merges gradually into-
(2) The second portion, which lies between the leaves of the mesosigmoid. This is the longest part and is of wide diameter and smooth walled. For the first part of its course it is intimately blended with the sigmoid colon, but becomes separated from it below. It is joined on to the third portion by a very narrow neck. Portion of intestine removed at operation. Note vessels running over diverticulum to supply the sigmoid colon. 1, coecim ; 2, sigmoid colon; 3, origin of diverticulum ; 4, diverticulum between layers of meso-sigmoid; 5, blind sac.
(3) The third part is a large blind sac, which was entirely retroperitoneal in position and ends at the upper, extremity in a small button-like projection. Before the peritoneum was dissected away, the two limbs of the loop formned by the first and second parts of the diver-ticulum were bound together by strong bands of thickened peritoneum. ' The connexion of the tienia with the diverticuluma is very interesting. The tarnia libera is continued from the descending colon on to the sigmoid, and does not reach the diverticulum at all'
The tania ornentalis bifurcates at the commencement of the diverticulum, one limb descending on to the sigmoid, and the other running off it at an obtuse angle to reach the anterior surface of the diverticulum. Here it gradually widens out, losing its band-like appearance and forming a fairly uniform longitudinal coat, though the main mass of the fibres can still be seen near the convexity of the diverticulum.
The tanta mesenterica is continued from the descending colon directly on to the posterior surface of the diverticulum and widens out in a similar manner to the band on the anterior surface. It does not have any connexion at all with the sigmoid colon.
Thus we find two bands on the sigmoid colon: (1) The tania libera; (2) one limb of the bifurcated tanita otnenztalis-and two on the diverticulum-(i) the twnia' mesenterica, (ii) the other limb of the bifurcated tania omnentalis.
The blood supply of the diverticulum was derived from the inferior mesenteric artery. This was of large size and divided into large branches which lay in the concavity of the diverticulum, forming rudimentary arches from which vessels ran transversely over the diverticulum. to reach the colon, which they supplied in the usual way. Several irregular arterial arches were present on the surface of the diverticulum. The vessels of supply to the diverticulum entered (1) from the arches in the concavity, (2) in a row half-way across the diverticulum, (3) as a series of well-defined branches near the convexity.
The large blind sac was supplied in an irregular fashion by large branches from the vessels in the concavity of the diverticulum.
When the peritoneal coat is dissected away it is seen that the colon and the first and secpnd parts of the diverticulum are intimately blended, it being impossible to separate them from each other without tearing muscle fibres. Muscular bands can be seen running from one to the other, and the septum between the two is common to both and consists of circular muscle fibres with mucous membrane on each side.
The fusion between the diverticulum and the colon ceases about 3 in. above the narrow neck between the second and third parts of the former, and the rest of the diverticulum is quite independent of the colon.
STRUCTURE OF DIVERTICULUM.
The first and second parts are covered with peritoneum except where they are fused with the colon, and in the concavity of the loop. The third part has no peritoneal coat, and in life occupied a position behind the posterior parietal peritoneum. The muscular coats are:
(1) An outer longitudinal layer which in the first part is represented by the ta3niee described above; in the second part there is a more uniform outer coat, with no distinct bands; in the third part the outer coat consists of coarse muscular bundles running irregularly, but generally speaking in an oblique manner, and ending in a whorl at the buttonlike projection at the apex. (2) An inner layer of circular fibres.
A section taken where the colon and the diverticulum fuse together in a common septum ( fig. 2 ) shows that the outer longitudinal coat gradually fades away, till in the mid-line of the septum only circular fibres can be distinguished.
The inner coat of the diverticulum consists of a mucous membrane thrown into irregular folds lined by epithelium of the usual large intestine type. It is interesting to observe that this epithelial lining is continued into the button-like projection in the apex of the blind sac of the diverticulum.
* From the anatomical structure of this diverticulum it is evident that we are dealing with a congenital abnormality of the hind-gut. The blood supply, from the inferior mesenteric vessels, proves that the structure is a portion of the hind-gut, while nothing but a developmental error could explain the intimate connexion between it and the colon. How it arose is difficult to explain. Professor Keith has pointed out to me that in the Hyrax double colonic caca are normally present, arising from the transverse colon, in addition to the usually placed coca. In this connexion I would suggest that the arrangement of the longi. tudinal bands on the colon and diverticulum may throw some light on the development of this abnormality. The bands on the colon and the diverticulum combined represent the bands .of a single primitive intestinal tube, since, although there are four in all, two on the colon and two on the diverticulum, two of these are derived from the bifurcation of a single taonia omentalis. It would appear that the original error in development has been in the form of longitudinal split in the primitive hind-gut, the septum being placed coronally, and running from the centre of the primitive tenia omentalis to the opposite side of the canals. If this is so, it would seem to me to be against the view that the diverticulum in this case is a throwback to the colonic caeca of the Hyrax, as these presumably arise by lateral buds from the intestinal canal. Lewis and Thyng [1] describe knob-like diverticula arising in connexion with the small intestine in embryos of the pig, rabbit, and Transverse section at angle of junction between colon and diverticulum.' 1, colon; 2, diverticulum (note hypertrophy as compared with colon); 3, circular muscular coats of colon and diverticulum fusing to form septum. Section of Sutrgery man, but, with one exception of a diverticulum arising near the ileo-cascal valve, they found none in the large intestine. These diverticula dis-, appear as development proceeds, but Lewis and Thyng suggest that they may occasionally persist and be the source of diverticula. It is difficult, however, to conceive that a diverticulum of this size in the large intestine could arise in such a manner. I confess that I can arrive at no satisfactory explanation of the phenomenon, I have been unable to find more than one or two cases in literature gm of a similar nature. Meckel [2] mentions a case of a foetus with two cmca described by Boerhaave in 1757. Grawitz [3] describes the case of a man aged 55 who died of peritonitis due to intestinal obstruction, in whom a right inguinal hernial sac was occupied by a diverticulum arising from the middle of the ascending colon. It consisted, of a double loop of bowel, opening by a common opening into the ascending colon. Its length was 20 cm., circumference at the neck 8 cm. and at the fundus 13,5 cm. The two loops of bowel were separated at the fundus, but were fused near the neck of the diverticulum, having an imperfect septum of mucous membrane only between them at this point. There was also a transverse occlusion in the loop of the diverticulum. Grawitz considered that this diverticulum might have been formed from a loop of bowel being caught in the hernial sac, and from a secondary fusion and breaking through of the lumen at the site on constriction. Lockwood [4] described a case of double descending colon where the lower ends of both limbs were lost in a mass of carcinoma, but gives no anatomical details. Hedinger [5] described a post-mortem examination on a newly-born child in whom the distal third of the appendix was thickened and nodular, owing to numerous small diverticula of the mucosa, some of which reached the muscularis mucose only, while others extended through it and produced projections of the serous coat. He considered that these diverticula were congenital.
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Professor A. KEITH, F.R.S.: I agree with Mr. Garnett Wright in regarding the abnormality as being the result of a developmental duplication or splitting of the sigmoid colon. Splitting or dichotomy of the buccal of the rectal ends of the alimaentary tract is known to occur, but there has been no clear recognition that a developmental cleavage can affect a limited and intermediate tract such as the transverse colon or sigmoid. Mr. Wright's specimen may be regarded as an example of this exceedingly uncommon type of malformation. Various forms of cleavage or septal formation are known to occur during the development of the alimentary tract of the embryo. The foregut is cleft horizontally or coronally, so that the ventral compartment becomes the trachea, while the dorsal part forms the first part of the cesophagus. Cleavage may occur abnormally so that the first part of the cesophagus ends blindly while the second part springs from the bifurcation of the trachea. Such is not an uncommon congenital abnormality of the cesophagus. The second part of the duodenum may be the seat of another kind of septal malformation-the septum lying transversely across and completely occluding the lumen of the bowel. Another type is represented by a specimen in the Museum of the Royal College of Surgeons. In this specimen a piece of small bowel from an ox has set side by side with 'it a long sausage-shaped cyst, 17 in. in length, exactly similar to the small bowel in structure, save that it is lined by stratified epithelium. In -this case the cleavage of the bowel has apparently taken place in a sagittal plane, for both bowel and cyst lie side by side and are suspended at the free margin of the common mesentery. In Mr. Garnett Wright's specimen the cleavage has been in a coronal. plane, the primitive sigmoid being split so as to form a dorsal or abnormal sigmoid and a ventral or normal sigmoid colon. Thus we see that abnormal cleavage may affect several parts of the alimentary tract of the embryo and may take place in a sagittal coronal or transverse plane. It must be remembered that a mere point of adhesion between opposite walls of the embryonic gut will, when the embryonic gut is drawn out to form the adult bowel, become a long septum or cleft. In trying to explain such a malformation as has been shown by Mr. Wright it is vain to seek light from comparative anatomy. In no animal whatsoever is duplication of the sigmoid a normal occurrence. The abnormal parasigmoid of Mr. Wright's case shows a remarkable condition of hypertrophy. The muscular coats have evidently striven to force the faecal contents out at the coecal end of the parasigmoid--at least the degree of hypertrophy increases as one passes from the open mouth to the closed end of the abnormal bowel. At the open or proximal end of the parasigmoid the mucous or glandular coat measures O8 mm. in thickness; in the neighbouring part of the normal colon this coat has a thickness of 025 mm. At the same sites the muscular coats measure 095 mm. (0O8 mm. circular coat, O15 mm. longitudinal) in the first, and O26 mm. (0X2 mm. circular coat, '0@6 mm. longitudinal) in the second. At the distal or cLecal end of the abnormal sigmoid the mucous membrane measures O6 mm., and is provided with numerous solitary follicles. The muscular coats at this point measure. 3'7 mm.-fourteen times the normal thickness. The inner or circular coat measures 2'2 mm., the outer or longitudinal 1'5 mm. The mucous coat is bou-nd rather firmly to the muscular coat, the submucous tissue being densely packed and much reduced in amount. At the caecal end the muscularis mucosee is 014 mm. in thickness-almost as thick as the outer muscular coats of a normal sigmoid. The inner circular and outer longitudinal coats of the muscularis mucosee can be clearly distinguished. Throughout the greater length of the parasigmoid there is hardly more than a trace of Auerbach's (myenteric) plexus. This is particularly the case where the muscular hypertrophy is greatest. We know that addition of new muscular fibres in the embryonic gut takes place from the stratum in which Auerbach's plexus lies. It is a remarkable fact that with such muscular hypertrophy as is seen in the distal half of the abnormal parasigmoid, Auerbach's plexus should have almost disappeared. Very large isolated ganglion cells occur at various sites ih both circular and. longitudinal coats.
The PRESIDENT: On reading Mr. Wright's account of this rare diverticulum I at once suspected that it was associated with malformation of the colon. The suspicion was converted into a certainty on my examining the specimen. It is an example of doubling of the large intestine. The enormous size and thickness of the affected section are explained by the fact that it has served for some years as a reservoir of L'ecal material much in the same way that .a section of large intestine serves for the retention and accumulation of a retrograde flow of faeces after it has been put out of action by an ileo-colic anastomosis. The portion of the colon thus put out of action in many cases becomes enormously distended and its walls thickened. The distension and thickening are only equalled by the alterations that take place in the stomach when the pylorus is the seat of chronic, non-cancerous obstruction. Doubling of the large intestine is a rare malformation. An accessible record is to be found in the Glasgow Medical Journal, 1912.1 It is carefully described by Mr. A. Blair Aitken, and it is illustrated by good figures. The transverse section of the pelvic colon resembles the barrels of a double-barrelled gun.
Roux de Brignolles' discovered a double pelvic colon whilst operating for appendicitis.
'Glasg. Med. Jouirn., 1912, n.s., lxxviii, p. 431. 2Ann. internat. de Chir. gastro-intest., 1914, viii, pp. 19-23 . I have been unable to obtain this journal.
